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Summary
Whole-blood 5-HT was examined in thirty-five
depressive patients not on antidepressants, and in
comparable control subjects. The concentration of
whole-blood 5-HT was significantly lower during
depression, but returned to normal after clinical
recovery.

Introduction
Many, but not all, investigations point to a

decrease in 5-hydroxytryptamine (5-HT) synthesis
in depressive illness (Coppen, 1972; Lapin and
Oxenkrug, 1969). Thus, the concentration of brain
5-hydroxyindole acetic acid (5-HIAA) has been
reported decreased in the brains of depressive suicides
(Shaw, Camps and Eccleston, 1967; Boume et al.,
1966; Pare etal., 1969). The concentration of5-HIAA
in lumbar cerebrospinal fluid in depressive patients
has been reported decreased both before and after the
administration of probenecid (Coppen et al., 1972;
Ashcroft et al., 1966; Van Praag, Korf and Puite,
1970; Sjostr6m, 1974).
The value ofmany of these investigations is limited

by the difficulties in providing well controlled experi-
ments because of the obvious difficulties in obtaining
a random sample of healthy subjects of comparable
age and sex for either the post-mortem studies or the
cerebrospinal fluid studies. More recently the authors
have been examining the concentration of free
plasma-tryptophan which is an important factor in
determining the concentration of brain tryptophan
(Tagliamonte, Biggio and Gessa, 1971). The con-
centration of brain tryptophan is an important factor
in determining the rate of brain 5-HT synthesis as
the enzyme tryptophan hydroxylase is not normally
saturated in the mammalian brain (Tagliamonte
et al., 1973; Fernstrom and Wurtman, 1971). In an
initial investigation (Coppen, Eccleston and Peet,
1973) free plasma-tryptophan was found to be
significantly decreased in female depressive patients,
although this returned towards normal after clinical

recovery. These findings have been confirmed
(unpublished) in a further group of female de-
pressives, and the findings have also been indepen-
dently confirmed by Aylward (1973), who also
reported a correlation between free plasma-trypto-
phan concentration and clinical improvement. If
there is a decrease in free plasma-tryptophan, other
organs than the brain synthesizing 5-HT should
show a decreased synthesis of this compound; 5-HT
is produced in many other organs, including the gut,
kidney, liver, lungs. Most 5-HT that reaches the
blood stream is transported by the blood platelets,
and little 5-HT is detectable in the blood outside the
platelets. Whole-blood estimates of blood 5-HT are
essentially measures of platelet 5-HT.
A study of whole blood 5-HT was undertaken to

see if any change in whole body 5-HT synthesis rates
would be reflected in a change in blood 5-HT of
patients suffering from a depressive illness.

Methods
Patients were suffering from a primary depressive

illness severe enough to warrant admission to the
Medical Research Council Neuropsychiatry Ward.
No patient had a history of mania although many
had had previous attacks of depression. Twenty-eight
female patients and seven male depressives were
studied. Details are shown in Tables 1 and 2. Most
had not recently been treated with tricyclic or other
antidepressants, or if they had, a drying-out period of
at least 7 days was instituted, during which time they
were also given a full ward diet. A certain number of
patients was studied after clinical recovery, following
electroconvulsive therapy, and a further group of
patients was studied who were well and had been on
lithium prophylaxis for periods of several months.
Control subjects were psychiatrically normal volun-
teers of roughly comparable age.
Blood was collected from patients and controls at

approximately 9 a.m. after overnight fasting. Whole-
blood was heparinized and frozen and subsequently



Whole-blood S-HT in depressive patients 157

TABLE 1. Whole blood 5-HT in female control subjects and
patients before and after recovery from a depressive illness

Whole blood
Age (years) 5-HT (ng/ml)

No. mean s.e. mean s.e.

Control subjects 27 44-3 1-8 171-2 9-6
Depressive patients 28 59 6 2-8 90-2 7 0
Recovered depressives 7 59-1 4-2 147-1 13-3
Recovered depressives
(on lithium) 20 53 2 2-0 172 -6 11 0

Controls v. depressive patients t = 6-85, P = < 0-001
Depressive patients v. recovered depressives t = 3-65,
P = < 0-001.

TABLE 2. Whole blood 5-HT in male control subjects and
patients before and after recovery from a depressive illness

Whole blood
Age (years) 5-HT (ng/ml)

Group No. mean s.e. mean s.e.

Control subjects 31 48 9 2-2 131*2 8 9
Depressive patients 7 51*4 2 5 74 1 10 6
Recovered depressives
(on lithium) 10 50 9 3 0 180-6 14 1

Controls v. depressive patients t = 2-92, P = < 0 01
Controls v. recovered depressives (on lithium) t = 2-79,
P = <0-01

Depressive v. recovered depressives (on lithium) t = 5-56,
P = < 0-001.

measured by the fluorometric method of Ashcroft
et al. (1964). The lower limit of resolution was
40 ng/mI.

Results
These are shown in Table 1 and Table 2. No

correlation was found between blood 5-HT and age
in either controls or depressive subjects, but an
interesting difference was found in that the male
controls had lower whole blood 5-HT than the
female controls. The age of the controls and patients
were comparable.
Both male and female patients showed comparable

results. Patients when depressed showed a very
significant decrease in whole blood 5-HT. After
clinical recovery patients' whole-blood 5-HTreturned
to normal whether untreated or on lithium. The male
patients on lithium had higher levels than the male
controls.

Discussion
The blood platelets rapidly take up recently

synthesized 5-HT that enters the blood stream and
these results may be related to the lowering of free
plasma-tryptophan that has recently been reported
(Coppen etal., 1973), as this may limit the production
of 5-HT in various organs of the body. The finding,
in the males at least, that lithium-treated patients

have increased blood 5-HT is in keeping with the
observations of Murphy et al. (1970) that lithium
stimulated amine transport into platelets. A reduced
uptake of 5-HT into the platelets of patients with
endogenous depression has been described by
Halistrom et al. (1975), but this was not found by
other workers (Shaw et al., 1971).
The results are also in keeping with earlier findings

of a decreased urinary excretion of tryptamine in a
carefully controlled study on depressed patients
(Coppen et al., 1965). The urinary excretion of
tryptamine, which probably results from tryptophan
metabolism in the kidney was approximately half
that of normal during a depressive illness. This also
could be accounted for by a decrease in free plasma-
tryptophan reducing the amount of tryptophan
available for metabolism by the kidney.
The findings, therefore, tend to support the notion

that there is a general decrease of 5-HT synthesis in
depressive patients and this may be the result of a
lowered free plasma-tryptophan. The aetiological
importance of these results for depressive illness
remains to be elucidated although the association
between free plasma-tryptophan and the REM phase
of sleep that we recently reported indicates that free
plasma-tryptophan may have important functional
effects on the central nervous system of man (Chen
et al., 1974).
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